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the same time), there isn't much left for audio processing. Dedicated hara^are 
could be used, but the arguments against it are the same as for video, jf 

PC audio formats provide a wide range of performance choices fi?6m speech 
quality up to full audio CD-quality (see Table 1.3). In general, app&fations should 
use the lowest quality level that serves their purpose, because higher audio qual- 
ity costs data space. 

Uncompressed audio takes considerably less data than^mpressed video, so it 
tends to be more heavily used than video. A single CrjJSOM disc can hold only an 
hour of video, but it can hold 10 or more hours of m^um-quality audio. The CD- 
ROM capacity can only be used once; space take^Cr audio data subtracts from 
that available for video. Trading between diffejfct data types based on the capac- 
ity of a CD-ROM disc is one of the challenj^s of designing multimedia applica- 
tions, f 

15.6.1.3 Text f 

The original computer interfaeajfcedium was text and, even in these days of video 
interfaces, text is still an ines^pable medium. It also is very efficient in terms of 
the data used. Consider thafa CD-ROM disc devoted to text can hold upwards of 
200,000 pages! Many exis^ng databases are in the form of text and a lot of design 
effort m the multimedjffield has gone into ways to use the video capabilities of 
computers to give easier access to text. 

One very impoAnt multimedia text format is known as hypertext. With 
hypertext, words/r phrases in a block of text can be made into push buttons (see 
Figure 15.9). K/he user touches one of these words, which are highlighted so he/ 
she can tell t^ey are special, the program branches to a new screen or window 
that offersa/ditional or related information about the subject of the word touched. 
For examjfe, when reading a biography of a person, the person's birthplace may 
be mentioned. If the birthplace name is hypertext, the user can touch it and get 
more yrormation about that place. When the user is done with the birthplace 
information, he/she can instantly return to the biography and continue reading. 
It'siust like what is done in a book with "see... references" except that the reader 
doesn't have to lookup the reference— it pops up when he/she simply touches the 
b/pertext button. This is a valuable user interface technique. 

15.6.1.4 Graphics 

Graphics is the capability of a computer to draw pictures from a table of instruc- 
tions— the technique is called vector graphics. The process of drawing a vector 
graphic picture is called rendering, and it can take into account the parameters of 
the current environment and draw the picture to suit the screen resolution and 
amount of screen space available for the picture. It is also possible to implement 
zooming or shrinking the image to show more or less detail. Further, vector graphics 
is very data-efficient compared to storing pictures in pixel form (see below). 
The disadvantages of vector graphics is that the pictures are drawings and may 
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' Graphics 

Graphics is the capability of a ^ompuler to dra w 
pictures from a table off instructions— the 
technique is called .veU c ; diawhgrThe process 
p|, drawing a vector graphic pictuie is called 
ferid£r.ittg; and it can take into account the 
parameters of the current environment and 
draw the picture to suit the screen resolution and 
amount of screen space available for the 
picture. If is also possible to implement zooming 
or shrinking of the image to show more or less 
detail. Further, vector graphics is very data- 
efficient compared to storing pictures in pixel 
form. 



Vector Drawing 



Vector drawing is based on a set of 
shapes that are defined in terms of coorXate 
locations, line thicknesses, fill colors, andlther 
mathematical parameters. The compufaffonaf 
power of the computer is used to drdw the 
picture in the available space accordin/ to the 
specified parameters. * 



Primitives 

Basic shapes, such as Jines, rectangles, ellipses, 
polygons, etc. Complex drawings can be built up 
from the primitives. 



Figure 15.9 Hypertext. 



not be realistic. Also with drawings, the result depends on the skill of the artist ' 
who did the original work. 



15.6.1.5 Images 

Pictures can also be displayed on a video screen by digitizing photographs or cap- 
turing stills from motion video. Both of these produce bit-mapped images, where 
the actual pixels to display are stored (of course, they can be compressed using 
or mother still-compression technique— see Section 3. 12). Bit-mapped im- 
ages are very realistic as long as the image has enough pixels and enough colors. 

Displaying bit-mapped images consists of decompressing if necessary-, and copy- 
ing the pixels to the desired location on the screen. Since the number of pixels in 
the image is fixed, the size of the image displayed depends on the total resolution 
S a 6 S ZTf- b f ing US6d - F ° r exam P Ie > a 640 X 480 image shows full-screen on a 
b40 x 480 display but it will only be quarter-screen on a 1280 X 960 display. If a 
bit-mapped image is enlarged (zooming in), it will become blocky because the pix- 
els become larger and easier to see. 
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